DALHOUSIE MEDICAL JOURNAL 23

Do Statistics Lie?

CHESTER B. STEWART, B.Sc,, "38.

URING an eIectron campargn an old man on his way from a political
meetrn? Was %ar to remark: “I am not orn% to yote for that
didage. T never believe a man who proves everything he says wit

fiqur
. guch an ex ressron of doubt concernrng the veracrty of statistical
evrdence gnot t all unusual, even re%ardrn%/I ata no er aps S0 ljkely to
ble BS the common political b osf]me cal students have at
some time been r%mrnded at statrétrcs— ike the Bible—can pe made to
Prove almost anytning, or have heard the. quotation concernrn? “lies, damn’
les and statistics.” ~ Moreover, the critic will often % te from medical
literature theories which were agloarentl uheId tatistical gvr ence,
out were [ater disproven, ~Sever cluot tions will I]oresente In this
article and an attempt will be made to show why the writers” conclusions

Were un ustrfre
rctrona%meamng of the word statrstrcs cIassrfred

facts es Tcra nythose hich carl be expressed in pumbers, or S\srn ular)
the compilation of such facts.” It Is n tus}uagthe statistics hrhare
proven Incorrect, since to gain these facts the careful rnvestrgator elimin-
ates every possible source Of error. “Much mofe requent)gr [ rsternv%s
trgatorsdeductronsw ich are later uestroned and an examination of t

rtrrna ata will very often show that ed]r not correctgcassrfg/
maerra? id not appl tests to determrnet e.sl nrfrance f the red1
Statrsérca d?ta if ¢ etentcy oected and suit chﬁfre mays?
Ver ecrded that onIIy Qne oncusron rs reasonanle owever results
are less strik rn other aid should b een listed. The omission of varrous
fests maY Iead the rnvestrg or to ress aN otprnron not]warrante
hrrnsprreeéssuf)[s or at least leav ereae of his report with an erroneous
r r

Statrstrcal Tests rn Public Health Investigation:
The value o varlous tests rn the analﬁlsrs of Public Hfalth statistics
IS very %ener%g/ recg d It can be shown, for exa OD tan ex-
Fmrna 0 cru eath rates from cancer per 100, OO ‘of the Woro
ation does not grve an adequate or correct com arrso]n of the prevalence
oft rs rseaser the variouy rovrnceso anaﬁ eaverage rateé[r
wear between and 1982 show that Nova Scotia had the
est ortality rate of 13 Prince Edward | Iﬁnd was second with 109,
Manrto awas seventh with 85. Cancerré OWever, adrs ase which
affects most commonly the middle-aged or el erlg portion of the popula-
tion, .and, when the abiove rates are corrected to take into account the arrr
drstrrbutt)on of the oroulatronr each rowﬂce a more revea rn% fr
son IS obtained. itoba ranks first with an age specific cancer deat
rate of 96.1 per 100,000, Nova Scotia third with 91.7"and Prince Edward



24 DALHOUSIE MEDICAL JOURNAL

Island nipth with 78.1. Contrary {0 a ra ther c?mmon oprnron however,
ftatrstrcal tests are, notI of use ony In Public Health inves ﬂatron or wher]
ar enum ers_are.involv act, they are ]US'[% jmportant in ene[

me Ical Investjgation an wen small samples are being used. Hefe also
adequate classification accordrng to age Sex, etc., is often very |mportant
If mcorrect deductrons are to be avoided.

Statistical Tests in Medical Literature:

Within the Iast year the writer has examrned artrcles in several well-
known medical publications wrth szecra ref erenc to th omrssron of one
simp etest Inacom garatwe y 1 hourso readin H cal cu ation so
ten artrces were drsc vered | which one or more beaut orsconcu-
frons Wwere shown b gan analysis of his own datat eunAustrfred At
east ?of thesecnclusrons Was Iater o%roted as actb nother writer
madn‘erenA% lication. newner% ma V\}/ such st tem nts ar -
Ing reprinted both In articles and text ooks thout an ana srs o t
on Inal data to determine their b s] hen, too, one wonders about the
nu eroust era eutic measures w ich were once lauded and are now dis-
carded. Might nanalysrso the f |%ures concernrn the number of cures
have shown th? mvestr%ators thatcance one, without their t eraE eutic
Brocedure could have Deen responsrble or as great a difference a$ that
etween their series and the controls?

Arterial Supply of the Brain in Sane and Insane:

In the Journal of Anatomy and Physiolg r?X January, 1916, Dr. J. S.
B. Stonord drscu%ses the theory that crimirals and insane persons, are
more likely than the sane to have an abnorma arterial SUREIyt the base
of the br in. He examined 118 brains from sane oerso 2 from
msane and found that 61% of the sane and 19% of the Insane had anom-
ahreso the hasal vessels. ~ These durels he states support the, above

eor HIs conclusron IS base apparent gonasu nerfl |aI exammatron
of tep rcentage of anomalies. One w d]rsr the results had shown
05 /o oft esan and 75% of the i msane with anomalies, or 68% an Zh
wheth ert e same statement wou have heen ma In other words,
must we eﬁen L#Jfont e rat er haphazard concl usion of one_man as to
whether or nhot a difference is ar?e enoulqh t0 he srrqnn‘rcant Does it not
seem absurd to take excessrveo ns to efiminate all sources of error from
a sclentific mvestrgatron and then .ignore Aested scientific methods of
assessing the validity of the deductions made from the results?

In medjcine we must very fre uentI work with samples, sometimes
smal%nes from a general ro%r eth |tb a blood S? cimen from the
whole blood str am rou atients romtewhole ass with one dis-
£ase, oranum er of brain acertarn rou of cadavera. It Is very
|mEortant to know that the conc usions drawn rom the arrangement in

mPe are aco Urate, but even more Important to kr]oww ether we
are justified In applying these conclusions to” the whole class from which
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the sample came, or to what extent the deductions should be modified in
such an-application.

I conclusions are to he applicable to the whole series, the sample must
be fuIIy regresentatrve %f IOcondrtron IS %est fults?led if it 1s aprandom
%mrt) hat 1S, one chpsen In suych art/ hat chance alone determines
W her or not an Individual oro ect is Ifcluded. We sum)oset at t ere
must be numerous factors tend mg to cause anomalies of the basal vessels
In foetal life.  More of these factors maé/ be active |n certajn rougs as to
race, Sex, economic status %f arents, et Fsam‘pe sur:(h ford’s
118 sane. were ¢ osen S0 t artrcu ar class o mdrvr ua as 10 race,
SeX, gtc was more |eyto e |cude than an\% % tese ritors
would tend to balance each other. Suchasam ould emore like
represeint the tru% arr n?ement and th e concI sions drawn from It would
be ag Icable to, the whole class, 8rovr %d al owance was made for chance
varr lon, I\tg umfo\rvnetaetrorn Isregle\r/ttgtmet %atrtrgetgssrhowtvg etheerreorhr(r)ot

lve, byt supposi W W
shoBg dl \ngancg%e made ?8r chance variation? pposing they

Let us sup[)ose that a grreat number of brains from sane persons were
examined anit he results Showed h% with anomalous and half with so-
called normal basal vessels. 1t we t en chose at random from this series
severftl groups of two brains, we shou exrfect %chanceaone to %et some
samples”of fwo bram? with normal vesses so e of two with anomalies
and ‘some mixed samples one wrth normal an one wrt nomalous vessels.
The possible arrangements would be NN, A AA If Nand A
regr sent normal and anomaou? arterial s w)pg/ respectrveh( In other

r should expect n%hafour samplés of two brains 1o consist ?f
the mrxe arran em ntw reRresentst eactual condrtron In the who
grorrr# here wou be one chance |n ouro] ettrn? eith ter tw%wrt

ao(os Vessels or two with normal, although each group of two brains
15 a random sample.

If from the same series of brains haIf with anomalous basal vessels
and half with normal we chose groups of f |ve the possrble arrangements
would be [ncreased.  We should”not be_so likel n¥ get a samplé of |ve
brains wrth normal vessels and none wit ano alies,” out we should stil
exett |s rou |n In on out of ev rYt n¥two samples. Thrs IS

calcu ate Use 0 the bmomra heore twentY eg

t |r two am Ies w?ud be exPeoted fo sho]w erther ree with norm
an WO With a norma vessels or vice versa, the two arrarhgrements nearesA
the trug ratro then an. observer examrned onI Ive brains and foun
four with no]rma and one wrth anomalous vessels, ewoudnoﬁ] e Justif |e

In stating that this wastetrue arrangement, even hough the drou
five was a random samgl rom thewole series. |f the true ra 10 ere
one to one, 1.8, 2. the chances of getting arran%ementss J0Wing as
eatadrfference of greater tha]n fourb one would e fwelve |n thrrtP/

0. Therefore, unless he_is willing to ewr%n% his conclu-
sions his statement is not justified. ~ Neither shotild he state that a group
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of five brains all with normal Vessels doef not c% me from aserres with a
one to one arrangement unless he is willi ewrong In 6.2% of his
conc usions. It aware of this fact, h be wil mg Tt e risk
Anyone can. use the level o accuracF/ e shes to, but In DI grcal and
most statistical work no error ?reate thgn SA) 1S accegted We e mstr
fied In statrn that some other factor Desides chance IS at work o
t)h]eergerrsesess an a 5% probanility that the two arrangements came from

|

Ina Iarger roup such as Stopford’s 118 sane the same condrlrons
aﬁg% 2 With anomalre and 46 with normal vascular su

rarn ernsan% he oun 25 with anomalies an 7wrt
vess ls. ste Ifference etweent ese greaterthan could eacco]unted for
tYC ance? Granted, It looks arr g Yet a simple tests ows that
t epro bability of ge trng a diff erg \ce aS great as. or %rea%ert ant IS Iy
Purec ance |5011 The test ysed 1S Yate's modification of the Chi Square
est Stop or sthen an 11% chance of error In his conclusron and
this |s moret an the 5% standard. Since chance alone could account Tor
the differences that he noted he |sn { justified in assumrn% at sanit
and Insanity made n% If erenc% ?]does not mean that the theary Is
not correct.” |t mjgnt eﬁroven furt er mvestrgatron on more subgects

On the_other hand |tm| t not a If anyone is inclined to think that con-
sideration of an llh chance of error IS hair-S |tt|nr% accuracy, neith er
necessary_nor desirable In such an investigation, ight well consider

that Stohlford s theory Is not yet accepted, gnd mdeed generally ignored.

Vascularity of Human Heart Valves:

D. Rutherford Dow and W. F. Harper in the Journal of Anatomly
Julg 1932, discuss the vascularrté/ of the valves in the h um%n heart
uote manY conflictin rerfort concernrng the resence or ahsence of
veses es? ﬂa |n the mmitral and tricuspiq”valves. ~They mention the
t um er of vessels IS greater In earl¥ Irfe and decreases as
vaIv ar musce disap Rears They show too that this determination  of
vaIvuIar vascu arrt}/ defi te earing on the theories re%ardrno
methods of bacterfal s gg P In endocarditjS.  One school maintains tha
the bacterrﬁ gain foothold from the blogd In the chambers, and the other
consrders the vessels In the valves to be the portal of entr¥ Dow and
Hayper Injected t e vessels n 37 normal hearts, 17 from oet%r es and
tahlr un er 10 years, 20 from persons over 10 years. The following

es ows the re ults:
Mryal V|alve Tri srd VaIve

esent Absent resent Absent
Hearts from Persons under 10 years ... 10
Hearts from Persons over 10 Years.......m 3 i
No tests were a olred 0 show the srgnrfrcance of these results.
In the summary the writers state.
Ves?]els Weré more freguently present in the trrcusord ang mr(gral
valves of hearts under ten years of age than In those past this deca
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They do n?t defrnrtely state that these results favor th% theor of
creasrn vascu arrta/ he older valves, dut hey do leave the reader wrt
that Im resiaron alculation shows that ferences as?reat a? or reater
than th H etweent etwo grou s for the mitral valve could be
ex ected b nce alone In 68% of Casés, If numerus samples of 37 hearts

WEre exa ne One would cert |n not be ustrfred In consrderrng that
%ge Was a actor in causrn the enc%w encance coudthusacount

it muri more than 5% of cases The difference In vascu arrteyo th]
tricuspid valve between the two age %rou(ps IS not significant eithér
chance of error here would be aboUt

Breast Function and Carcinoma;

W Nicolson and M. D. Berman in the AnnaIs of Surgerz
1936 drscuss the five year results in 1aserres of cases of carcindma of t
reast The [presenta great deal o satrst]cal I ormatron wrthout an
ana gﬁrs to_determine the extent to whrch Ir re ults are genera V
Plrc Their in ormatron re%ardrn%t e ef cto e nan acta
lon 1 Interesting, as are also the conclusions drawn fro

Effect of Lactation in 205 Cases:

ases Examineg Primarily Operable ~ 5Year Cures, aIIcases
- " % 0

lh
b
r

1 10 10

N.B.—Th I hl [umn 2) w [culated from the
TR ALD g (omn 2 s et

In discussing the above tale the writers state:

“A larger percentage of cases occurred in the nulliparous breast
than In anP{ n(? ParouP but there were over three times as many in
those which h
Sixty were nuIInt)arous and one hundred and for -five had lactated, over

fwice & many, rft over three times, riters may have meant
that less than’ 173 of all cases were nuIIrparous
Quotrng further:
The primary ogerabrlrty Seems to increase with two or more
Pﬂre nancres as Well 3 ne percentage of five year ures From this it
htw be deduyced that when a breast has performed the function
for'whicn it was Intended there |% less chance of a carcinoma being
Ing era e and  greater chance of cure.

hese conclusiops are baseg ?n a mere ins eetron f the percentages

of primarily operable cases and five year cure In each class. But per-

No. of
Lac?a 1ons

(3, ] (3233

[N NS

Vv

t i

,—..u)()‘l()‘l
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centa fs Gan pe verY decewmg Note that the larger percentages occur
enerally In classes that had fewer cases. How can"one know tfiat 100%
ased on one case or4 obased on ten ca%es d|fferf mategally from 280(
ase on SIXt cases Let us comEare the actual numoer of anan
gera le caseS that were nulliparous or had one lactation with the nu
ber that had two or more lactations.

5% %fr L%ctatmns No. Prlmarég Operable  No. not Prlrgg’mly Operable

LLOR] O 1 10] -

Anal % %f these flgures shows . that the dlfference could easn be

accounte cance alone, so 1t is not reasonabe to su ose act tion
wasrsgonm Dif erences 3 qreat as or reatert]antl could be ex-
Pecte chance In 6 ?f Cases. Compar on of the actual numbers of
Ve year cures shows the ollowing;

$ of Lactations NO. 5 Year Cures No._Not Cured

NE OF NONE eoverereresssssssssssseseesennns } gg

Wo or more ..................................

There is a 10% ch%nce of fm?m% differences as reat]as or nqreater
than this In one serles chanceaon S0 1t IS not gro en t at number of
lactations hasa eect The theory concermngth effect of breast func-
tlroortl grrt]a% e gogerqesy further |nvest|gat|on but’s certainly not adequately
: In c%)lnclusmn—some knowledge of_problems of random sampling and
chance variation between samples Is of gireat importance to the scientific
Investigator who wishes to select and classify his material ?o as o get
most a curate resylts, and who Wlfh s to make some genera apghc tion
of these results, ?ome such knowledge should be a Trt of the stock-In-
trade of the medical man who must ever day, conscjously or unconsuouslg
take Anto consideration t enumerousclancev lations |n the rogress f
aney |sease—var|at|ons Ue to a multip C|ty actors mostly urtknown.

must d ePen very often on his knowlg Erobab|l|t|e t00 In the
dia n03|s P nosis ‘ana treatment of a ? Inal g/ grasp of tne
f B IS necessa,r ortereader of most Rr sent ay med|cal
|te|rat re—Uunless he 1 I \ |eve ever o Inion he e IVeS
rea satlsfactmn to an In IVId ea et? ean inte gent est| ate
of the validity of atheor ont estren th o the ewdence; mitted with-
out bem g forced either t accePé anot er’s conclusions as fact or to cover
comE ete |%norance by disr r?c? ing all the evidence with a sneering re-

concerning statrstics and lies.
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